Introduction
There has been considerable interest in transition probabilities for Ne states since the first laser oscillation on Ne transitions was obtained in 1961 [1] . Until now laser oscillation has been observed on more than 160 lines [2] . A bibliography on atomic transition probabilities including those for Ne has been published recently [3] . Although there are numerous determinations of lifetimes of individual Ne states [3, 4] , an extensive set of experimental relative transition probabilities has not been reported. On the other hand there are several calculations of transition probabilities for a number of arrays [3] .
Using a particular arrangement of a He discharge flow system we have generated Ne emissions mainly originating in states below 167810 cm -1 above the ground state [5] . In the present work we have used the intensities of these Ne emissions to determine relative transition probabilities which are then compared with experimental and theoretical values reported in the literature. The following paper [5] reports on the excitation mechanism of the observed Ne states.
Experimental
The experimental set-up is similar to that used previously for the studies of the charge transfer reaction of N2 + with NO [6] and for the investigation of the emissions from the NH and ND (b 1^-» X 3 E~)-transitions [7] , A schematic diagram of the apparatus is shown in Figure 1 . The apparatus consists of a discharge Reprint requests to Prof. Dr. F. Stuhl, Physikalische Chemie I, Ruhr-Universität Bochum, Postfach 102148, D-4630 Bochum 1. system connected to a flow system and of a monochromator. The microwave discharge in He can be operated in two positions. In position A, light from the He discharge irradiates the flow tube directly; when using the alternative position B the discharge is operated in a side arm in such a way that direct illumination of the flow tube is avoided. The distance between the discharge region and the flow tube was kept the same 5 cm) for both positions. Two inlets (a) and (b) were used to introduce He to the flow system. Using inlet (a) the flow was usually directed towards the flow tube. In some in Figure 2 . The accuracy of this calibration is conservatively estimated to be within +20%. 
Results
Typical Ne spectra were taken with the discharge in position A and using 0.9 torr He and 0.1 torr Ne in the flow system. As will be described in the following paper [5] the intensities of the Ne lines depended strongly on the position of the discharge (A or B), but were not influenced by the flow direction. A part of the spectrum covering the range from 580 to 650 nm is shown in Figure 3 . The Ne lines were identified using the tables given by Zaidel et al. [9] and by calculating energy differences of atomic Ne-levels given by Moore [10] . precise within ± 30% (± 50% for X ^ 850 nm). For all emissions resulting in deviations greater than 30% from the literature value additional spectra were taken in the wavelength region of the emission line. Tables 1 to 4 summarize the relative intensities of almost half of the observed Ne lines. In these tables the neon transitions are arranged according to emission arrays. Only those transitions are listed which result in (almost) complete arrays. Emissions from Tis, ns' levels with w>5 and from nip, n~p', nd and rid' levels with w> 4 are not listed since they were either not detected (X > 890 nm) or very weak. [4] were taken for comparison. Otherwise, these transitions are also omitted from the tables.
Discussion
In the present study extensive Ne spectra contaminated with only a few He lines w r ere generated using the indirect influence of the He discharge. As will be shown in the following paper [5] Tables 1 to 4 . If available, the most recent experimental literature values [4, 11, 13, 16] are listed in these tables, otherwise the calculated data reported by Lilly [12, 14, 15] were preferred for comparison. Tables 1 to 4 show that generally the present experimental values agree well with those reported in the literature. However, the relative intensities of some emission lines were observed to be not in agreement with the corresponding transition probabilities reported. These discrepancies will be discussed briefly in the following section.
While there are no discrepancies observed in the 3p, 3p', 3d, and 3d' arrays there are several disagreeing relative intensities in the 4d and 4d' arrays (Table 3) . Particularly, in the 4d(l/2)0 array, only one relative intensity agrees with the data reported by Lilly [14] ; in the 4d(1/2)1 array only half of the measured intensities agree with the previously calculated values [14] . Furthermore, in each of the 4d(3/2) 1 and the 4d'(3/2)l arrays there is one measured value not in accord with that of the calculation [14] . Unfortunately, for the 4d and 4d' arrays, there appears to be only one set of literature data [14] available and hence a comparison with additional theoretical or experimental data is not possible.
For the 5 s'( 1 /2) 0 -> 3 p (1 /2) 1 transition (Table 4) the present intensity is smaller than that expected from the calculation by Lilly [15] . A calculation by Loginov and Gruzdev [17] confirms Lilly's calculation. Furthermore a similar disagreement between calculation [15] and experiment (Ref. [16] and the present work) is observed for the data of the 5s'(l/2)l ->3p (1/2)1 transition.
One measured intensity of the 5 s (3/2)1 array at 672.11 nm is too large. It should be noted that Loginov and Gruzdev [17] report a value of 0.038 X 10 6 s _1 which is almost within the error limits of the present value. In the 5s (3/2) 2 array, for the intensity at 664.00 nm, there is a difference of a factor of ten between the calculation [15] and the present experiment. Loginov and Gruzdev [17] , however, report a value of 0.073 X 10 6 s -1 in very good agreement with our experiment.
It should be noted that the intensities of all the emission lines observed to deviate from the corresponding literature values are relatively small. The intensity of the strongest of these lines is smaller than one hundredth of the intensity of the strongest Ne line observed in the present system. Finally, it should be mentioned that the rather good agreement of calculations and experiment suggests the use of Ne emissions to calibrate relative sensitivities of optical arrangements.
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